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SLS 428 : 1977

SRI LANKA STANDARD
ON RANDOM SAMPLING METHODS

FOREWORD

This Sri Lanka Standard was authorized for adoption and publication
by the Council of the Bureau of Ceylon Standards on 1977-06-22.

This is an adoption of JIS 2 9031:1956 and its adoption as a Sri
Lanka Standard was recommended by the Drafting Committee on Statistics
and Quality Control of the Bureau.

wWith greater recognition of the importance of statistical techniques
in quality control work, it has become necessary to introduce more
and more statistical techniques in quality control work and also to
facilitate the application of the techniques which are already in

use.

Sampling is of fundamental importance for estimating the quality of a
lot for ascertaining its conformity to the requirements of a specifica-
tion. The economy, reliability and practicability of the sampling
procedures have made them almost indispensable in most of the industrial
and trade applications. However, the reliability of the conclusions
drawn on the basis of the sample depends on its representativeness and
the method of its selection. Since this vital aspect of sampling has
not received widé attention, it was felt desirable to lay down the
basic procedures. for the selection of a random sample under diverse
situations. It is hoped that the sampling methods laid down in this
standard, when implemented, would ensure a truly random and representa-
tive sample leading to sound and satisfactory estimation of quality.

This is one of a series of standards on statistics and quality control
prepared by the Drafting Committee on Statistics and Quality Control.

The other in the series being,

SLS 421 Statistical vocabulary and symbols

SLS 427 Sampling procedures and tables for inspection by attributes

1 SCOPE

This standard covers the methods of conducting random sampling.



2 HOW T0 MARKE A SEQUENCE OF RANDOM NUMBERS
2.1 Method of using a table of random numbers

The fnllowing method shall be used to make & sequence of random
numbers using the accompanying table of random numbers {see Note).

NOTE ~ A table of random numbers is a random segquence of numbers from
0 to 9. Any other table besides the one shown here, if made in a
logical manner and statistically tested, may be used instead. The
following procedure may be applied in such 3 case also.

2.1.1 Determine the starting point at random

Take a pencil and drop it with the eyes closed on any page of the table,
and the 3 successive numbers read off from the number nearest to the
point hit shall be the row number (000 in this case shall be regarded
as 1000). The column number shall be determined by dropping the pencil
agaln and taking the nearest number to the point hit (Since 10 sets of.
4 numbers each are included in a row, these sets are numbered 1 to 9
and 0 from the left, and the left-end number of the set chosen shall

be the starting point).

EXAMPLE :

A page was gpened which turned out to be Table 2, but when a pencil
was dropped with the eyes closed it dropped between two numbers, so a
trial was made again. This time the pencil dropped closest to 0 and
the 3 successive numbers were 047, so the 47th row is chosen. The
pencil was dropped again and hit 8, so the 9th column is chosen. In
other words, the left end of 73, 53, which is on the 47th row and 9th
column of Table 2 becomes the starting point.

2.1.2 Read off the original sequence of random numbers

When either 1 or 2 digit numbers are necessary, the numbers are read
off from left to right, moving on to the left end of the next row when
the right end is reached.

wWhen 3 or more digit numbers are necessary, the numbers are read off
from top to bottom, moving on to the next column of the same page when
the bottom end is' reached. The last of the 4 numbers in a set is
neglected when only 3 digits are necessary.

Move on to the top-left corner of the next page when the bottom-right
corner is reached. Return te the first page when the last page is
reached.



" EXAMPLES :

1 In the case an original seguence of random numbers with 2 digits
is needed, if we start from the left end of Row 47 Column 9 according
to the example in 2.1.1, the numbers become 73, 53, 35, 90 (and
moving on to the next row) 38, 51, «v.eneeeees :

2 In the case an original sequence of random numbers with 3 digits
is needed, if we also start from the left end of Row 47 Column S,
we obtain 735, 468, 723, 562, (and moving on to the next column)
B96; B840, .eeuanrre-

2,1.3 Transform the sequence into that of a given range
B !

When the necessary range of the random numbers is 1 to N, one of the
following transformations is made according to the value of N.

a) When N < 10

-Take an original sequence of random numbers with 1 digit, and read
the numbers off neglecting those exceeding N, 0 is regarded as 10.

b)  When 11 <N < 20

Take an original sequence of random numbers with 2 digits, substitute
each number with the remainder obtained in dividing by 20, and read
them off neglecting those exceeding N, 0 is regarded as 20.

c¢) When 21 <N < 50

Take an original. sequence of random numbers with 2 digits, substitute
each number with the remainder obtained in dividing by 50, and read
them off neglecting those exceeding N, 0 is regarded as 50.

d) When 51 <N < 100

Take an original sequence of random numbers with 2 digits, and read
them off neglecting those exceeding N, 00 is regarded as 100. '

e) When N exceeds 100
A similar procedure as above is followed.

For example: if 101 <N < 200, an original sequence of random numbers
with 3 digits is taken and each number is substituted with the
remainder obtained in dividing by 200, and if 201<N < 500, each
number is substituted with the remainder obtained in dividing by 500,
while if 501< N < 1000 the numbers are unchanged, thus obtaining trans-
formations similar to b), c¢) and d) respectively.



NOTE - ‘When each random number is needed only one, only those
appearing first are retained.
EXAMPLES :
1 In order to make a seguence of random numbers of the range
1 to 30, take, for example, the following original seguence of
randem numbers with 2 digits obtained in Example 1 6f2.1.2
73, 53, 35, 90, 38, 51, 64, 06, 53, 30, 50, 06, ...,
substitute each number with the remainder obtained in dividing by 50,
23, 3, 35, 40, 38, 1, 14, 6, 3, 30, 0, B, ...,
and neglecting those above 30, we read off

231 3) TS TTTy TT T, 1; 14; B, 3, 30, it 6, e

The segquence of random numbers 23, 3, 4,.14, 6, 3, 30, 6, ... is thus

obtained. If we eliminate the random numbers appearing more than
once, it becomes 23, 3, 1, 14, 6, 30, ......

2 In order to make a sequence of random numbers of the range 1 to 155,
take, for example, the following original seqguence of random numbers
with 3 digits obtained in Example 2 of 2.1.2
735, 468, .723, 562, 696, 840, ...,
substitute each number with the reminder obtained in dividing by 200,
135, B8, 123, 182, 96, 40, ...,
and neglecting those exceeding 155, we read off

135, 68, 123, ..., 96, 40, ...,

wa thus obtain the sequence of random numbers 135, 68, 123, 96, 40, ....

2.2 Methods ofher than the use of a table of random numbers

Other methods of making an original sequence of random numbers besides
the use of a table of random numbers include the use of random numbers
generated by such random mechanisms as dice, a rotary wheel with a
numbered dial, lottery type chips, and so forth. The procedure
explained in 2.1.3 may be followed without change in this case also.



3 RANDOM SAMPLING
3.1 Simple random sampling

Tn order to rake a sample of size n from a lot of size N at random,
either of the following two methods is used according to circums-—
tances.

3.1.1 Method 1
This method ma& be used in all cases.

a) Number the N articles from i to WN.

NOTE - These numbers need not be actually stamped on the articles

so long as they are made apparent. For instance, the N articles may
be arranged in'a row so as to make it easy to tell the order of the
articles.

b) Make a sequence of random numbers of the range 1 to N according
to 2.1, and choose the first n random numbers eliminating any repeti-
tion of numbers.

¢)  Sample the articles coxresponding to the numbers chosen.

EXAMPLE

In order to sample 6 articles from among 30 articles, make a sequence

of random numbers of the range 1 to 30 according to 2.1.3 and choose
the first 6 random numbers after eliminating any repetition.

If the sequencé happens to be 23, 3, 1, 14, 6, 30 as in Example 1 of
2.1.3, the 23rd, 3rd, 1st, 14th, 6th and the 30th article are sampled.

' NOTE - This method may also be applied to such cases as nails in a

barrel, or a shipment of ore, by determining a suitable sampling
unit and utilizing the fact that they may be rearranged in a row by
transferring.

3.1.2 Method 2

This method may be used when N articles are placed in a container
such as a box in a definite arrangement, and the operation-of sampling
n articles is repeatedly carried out. ‘



a) Sampling cards are made beforehand. That is, a number of cards
are prepared which have lines and numbers written down on them
resembling the arrangement of the articles within the box, and
circles are marked on the cards according to either of the following
methods

1) when the number of combinations

is small, circles are marked on NCn cards so as to represent every
combination.

2) When the number of combinations C is large, a sequence of random
nunbers of the range 1 to N is made acgording to 2.1, the first n
random numbers eliminating any repetitions are chosen, and circles

are drawn on the card around these numbers. This is repeated so as
to make 100 or more cards.

EXAMPLES :

i)} When n = 2 articles are to be drawn from N = 20 articles arranged
as in Fig. 1

20 x 19 |
20%2 Tx 2 - 190

so 190 cards liké those in Fig. 2 are prepared, and letting each card
correspond to the combinations

(1, 2) (1, 3) (1, 4) vevennnn (1, 20)
(2, 3) (2, 4) ..uvne. (2, 20)
T

a circle is drawn around each corresponding number as in Fig. 3.
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'1i) When n = 3 articles are to be taken from N = 20 articles
arranged as in Flg 1, the number of combinations ’

o . 0x19x78 40

20 ?i 1x 2x3

is too 1arge so ‘that method 2} should be employed.

1100 or more such cards as in Fig. 2 are prepared a sequence of"
random numbers of the range 1 to 20 made eliminating any repetltions,
“and - the first 3 random numbers are chosen. This is repeated to make
cards such as in Fig. 4.
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b) One card is picked at random from among such cards.

¢c) Articles correspondlng to the circled numbers of rhe card drawn
are sampled.



NOTE - This method may be applied to such cases as when a portion of
steel sheets or paper of definite size is to be sampled.

3.2 Systematic sampling

The following procedure is employed in order to sample n articles with
equal intervals from among N articles arranged in a row.

a) Number the articles from 1 to N.

b) The integer portion k of the value obtained by dividing N by n
is taken as the sampling interval.

¢) A number between 1 to k is chosen at random.

dLh Starting from the article corresponding to the chosen number every
k article is sampled. Then the total number of articles sampled
will become either n oxr n + 1. When it becomes n + 1 and it is defini-
tely necessary that the number of articles should be n, 1 article is
excluded at random. ‘

"EXAMPLE :
In order to sample;10 articles from among 128 systematically, 128 12.8
' ' ' 10 t

so the sampling interval k = 12. If B was the number chosen at random
among 1 to 12, articles corresponding to »

6

6 + 12 = 18
18 + 12 = 30
30 + 12 = 42

114 + 12 = 426

are sampled.

In this case 11 articles will be sempled. If it is definitely necessary
that only 10 are sampled, a new number is chosen at random from among

1 to 11, and if this happens to be 2, the 18th article is withdrawn from
the sample. o

NOTES :
1 This méthod may also be applied to such cases as nails in a barrel,

or a shipment of ore, by determining a suitable sampling unit and
utilizing the fact that they may be rearranged in a row by transferring.
|

2 Systematic sampling is not recommended when a periodic variation is
expected. § :

10 ' i



- REFERENCE

The methods explained in 3.1 or 3.2 may be applied to random sampling
included as an element of two-stage, multistage or stratified sampling.

4 RANDOM ARRANGEMENT

Either of the following three methods shall be employed to rearrange
the order of N articles at random.

4.1 Method 1
a) Number the N articles from 1 to N.

b) A sequence of random numbers with a large enough number of digits
(see Note) is made and the first N numbers eliminating any repetition
. are chosen. '

i I

NOTE - 2 digits for N < 20
3 digits for 21 < NX 100
4 digits for 101 <N < 1000

will be sufficient.

) Nugber the random numbers chosen in (b) according to the order of
magnitude and arrange the articles in the order of the numbers.

EXAMPLE

If N = 12 articles are to be arranged at random, first number the articles
from 1 to 12, then pick put from among an original seguence of 2-digit
random numbers.

73, 53, 35, 90, 38, 51, 64, 06, 30, 50, (06), 84, 55, .....

12 different numbers (up to 55). If these are numbered according to
the order of magnitude, they become

10, 7, 3, 12, 4, 69 9: 1) 2; 5: T T, 11: 8

so the articles are arranged in this order.

4.2 Method 2

a) Sample 1 article at random from among N articles and place it First.

b) Sample 1 article at random from the remaining N to 1 articles and
place it second. '

c)  Repeat this process until there is no remainder.



4,3 Method 3

a) Number the N articles from 1 to N.

b) Make a sequence of random numbers of the range 1 to N elimina-
ting any repetitijon according tc 2.1 until every number from 1 to N
turns up. '

c) Arrange the articles according to the order of the numbers
cbtained in b). :

NOTE - The methods explained in 4 may be appiied to such cases as
the randomization process in the design of experiments.

Table of random numbers (1 to 40)

This table includes a total of 40000 numbers arranged in the following
manner :

Number of pages 40 Number of numerals per page 1000
Total number of rows 40 Number of numerals per row 40

The row numbers, numbered continuously from 1 to 1000, are shown on
the left-hand margin. 25 rows are included in a page.

10 sets of 4 numbers each constitute a row, so 25 rows and 10 columns
constitute a page (each column is numbered 1, 2, ...., 10 from the
left). ' '

The grouping within the rows are for the ease of rading the nunbers
off and has no real meaning.

12
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SLS CERTIFICATION MARK

The Sri Lanka Standards Institution is the owner of the
registered certification mark shown below. Beneath the mark,
the number of the Sri Lanka Standard relevant to the product
is indicated. This mark may be used only by those who have
obtained permits under the SLS certification marks scheme.
The presence of this mark on or in relation to a product
conveys the assurance that they have been produced to comply
with the requirements of the relevant Sri Lanka Standard
under a well designed system of quality control inspection
and testing operated by the manufacturer and supervised by
the SLSI which includes surveillance inspection of the factory,
testing of both factory and market samples.

Further particulars thhe terms and conditions cyrthe permit
may be obtained from the Sri Lanka Standards Institution,
17, Victoria Place, Elvitigala Mawatha, Colombo 08.

Printed at SLSI (Printing Unit)
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SRI LANKA STANDARDS INSTITUTION

The Sri Lanka Standards Institution (SLSI) is the National Standards Organization of Sri Lanka
established under the Sri Lanka Standards Institution Act No. 6 of 1984 which repealed and
replaced the Bureau of Ceylon Standards Act No. 38 of 1964. The Institution functions under
the Ministry of Science & Technology.

The principal objects of the Institution as set out in the Act are to prepare standards and
promote their adoption, to provide facilities for examination and testing of products, to operate
a Certification Marks Scheme, to certify the quality of products meant for local consumption
or exports and to promote standardization and quality control by educational, consultancy

and research activity.

The Institution is financed by Government grants, and by the income from the sale of its
publications and other services offered for Industry and Business Sector. Financial and

administrative control is vested in a Council appointed in accordance with the provisions of

the Act.

The development and formulation of National Standards is carried out by Technical Experts
and representatives of other interest groups, assisted by the permanent officers of the Institution.
These Technical Committees are appointed under the purview of the Sectoral Committees
which in turn are appointed by the Council. The Sectoral Committees give the final Technical
approval for the Draft National Standards prior to the approval by the Council of the SLSI.

All members of the Technical and Sectoral Committees render their services in an honorary
capacity. In this process the Institution endeavours to ensure adequate representation of all

view points.

In the International field the Institution represents Sri Lanka in the International Organization
for Standardization (ISO), and participates in such fields of standardization as are of special

interest to Sri Lanka.

Printed at the Sri Lanka Standards Institution, 17, Victoria Place, Elvitigala Mawatha,
Colombo 08.
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	SAMPLING
	APPENDIX B
	DETERMINATION OF MOISTURE
	APPENDIX C
	Spread about 25 g  of the sample in a petri dish or any suitable dish and dry by the method given in B.2. The dried material shall be referred to as the dried sample and shall be used in the tests where so indicated.

	APPENDIX D
	DETERMINATION OF FAT
	D.1      APPARATUS
	
	D.2      REAGENTS


	D.2.1   Hydrochloric acid , concentrated
	
	D.3      PROCEDURE



	DETERMINATION OF TOTAL ASH
	
	
	E.1APPARATUS


	E.1.6Other laboratory equipment
	
	E.2PROCEDURE
	E.2.4Place the dish in the muffle furnace at  550
	E.3  CALCULATION



	APPENDIX F
	DETERMINATION OF pH OF RECONSTITUTED MILK
	
	
	F.1APPARATUS


	F.1.3Other laboratory equipment
	
	F.2PROCEDURE



	APPENDIX G
	DETERMINATION OF FREE FATTY ACIDS OF THE EXTRACTED OIL
	
	
	G.1APPARATUS
	G.3PROCEDURE



	APPENDIX H
	
	
	Gently invert the sample six times and prepare serial decimal dilutions immediately.
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